Molecular beacon based bioassay for highly sensitive and selective detection of nicotinamide adenine dinucleotide and the activity of alanine aminotransferase.
We have developed a new approach to detect nicotinamide adenine dinucleotide (NAD(+)) with high specificity and sensitivity using molecular beacons (MBs) and employed it in the investigation of NAD(+) related biological processes, such as calorie restriction and alanine aminotransferase (ALT) activation. The E. coli DNA ligase would catalyze the ligation of two short oligonucleotides that complement with an MB only in the presence of NAD(+), resulting in the opening of the MB and the restoration of fluorescent signal. Thanks to the high sensitivity of the MB probe and the fidelity of E. coli DNA ligase toward its substrates, this approach can detect 0.3 nM NAD(+) with high selectivity against other NAD(+) analogs. This novel assay can also provide a convenient and robust way to analyze NAD(+) in biological samples such as cell lysate. As NAD(+) plays an essential role in many biochemical processes, this method can be used to investigate NAD(+) related life processes. For instance, the effect of calorie restriction on the intracellular NAD(+) level in MCF7 cells has been studied using this new assay. Moreover, this approach was also successfully used to analyze the activity of ALT. Therefore, this novel NAD(+) assay holds wide applicability as an analytical tool in biochemical and biomedical research.